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Background: Ventriculoperitoneal shunt (VPS) placement is an established procedure for the treatment of
hydrocephalus of diverse etiologies in children and adults. Abdominal cerebrospinal fluid pseudocyst, which is
potentially life threatening, is a rare complication and usually occurs during childhood. However, with increasing
longevity following successful treatment, it can also occur in adults.
Case presentation: Here we describe a 22-year-old man who was admitted to our hospital because of diffuse
abdominal distention. A VPS was placed 21 years earlier to treat hydrocephalus secondary to spina bifida.
Abdominal computed tomography (CT) revealed a homogeneous low-density fluid collection adjacent to the VPS
catheter tip, causing stomach obstruction. Thus a peritoneal pseudocyst around VPS was suspected and emergency
laparotomy was performed. The large mass was localized in the left upper abdomen between the stomach and
mesentery of the transverse colon, exactly at the omental bursa. The cystic mass was opened and 1500 ml of clear
fluid was drained; the distal end of the VPS was repositioned outside the mass. Thus, an abdominal cerebrospinal
fluid pseudocyst as a complication of VPS was diagnosed.
Conclusion: Gastroenterological surgeons should be aware of this possible complication, and this complication
should be considered during differential diagnosis of an acute abdomen complaint.
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Ventriculoperitoneal shunt (VPS) placement is a surgical
procedure performed to relieve high intracranial pressure
caused by hydrocephalus of diverse etiologies in children
and adults [1]. Various extracranial complications of
VPS may be seen, such as tube disconnection, infection,
omental clogging, abdominal visceral perforation, and
bowel obstruction [1-3]. Abdominal cerebrospinal fluid
pseudocyst is a rare but important complication of
VPS, with its incidence ranging from less than 0.33% to
6.8% [1-6]. This complication is characterized by the
collection of cerebrospinal fluid in the peritoneal cavity
containing the distal end of the VPS catheter and is
surrounded by a wall composed of fibrous tissue without
an epithelial lining. This complication is extremely rare in* Correspondence: dshida-tky@umin.ac.jp
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reproduction in any medium, provided the oradults [1,2,4], with most cases reported in children [3,6-8].
Here we present a case of abdominal cerebrospinal fluid
pseudocyst that occurred 21 years after VPS placement
and appears to be the longest interval reported until date
in the English literature.Case presentation
A 22-year-old man presented to our hospital with pro-
gressive abdominal distention and nausea. A VPS had
been placed 21 years earlier to treat hydrocephalus sec-
ondary to spina bifida. Shunt revision was performed
only once when he was 10 months old, and no other ab-
dominal surgery was performed after this. He had no
history of malignancy or pancreatic or liver disease.
Physical examination revealed a large elastic palpable
mass in the upper abdomen. No neurological change
was observed. His white blood cell count and amylase
serum levels were normal. The patient underwent supineLtd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
Figure 1 Abdominal radiography showing the VPS catheter
and a soft-tissue mass located in the upper abdomen.
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puted tomography (CT).
Supine abdominal radiography revealed the VPS in the
left upper quadrant and a soft-tissue mass in the upper
abdomen (Figure 1). Abdominal CT revealed homoge-
neous low-density fluid collection. The VPS catheter tip
was adjacent to the fluid collection, suggesting a giant
cystic lesion around the shunt catheter (Figure 2A,B).
The cystic mass was independent of the pancreas.
Thus, a peritoneal pseudocyst around the VPS causing
stomach obstruction was suspected and emergency
laparotomy was performed. The large mass was localized
in the left upper abdomen between the stomach and
transverse colon mesentery, exactly at the omental bursaFigure 2 Abdoinal CT (A: axial, B: sagital) showing the fluid collection
fluid collection adjacent to the VPS catheter tip.(Figure 3). After the diffuse abdominal adhesions were
removed, the cystic mass was opened and 1500 ml of clear
fluid was drained. A part of the pseudocyst wall, consisting
of the posterior wall of the stomach and colonic mesen-
tery, was resected completely to open the pseudocyst
(Figure 4). The distal end of the VPS was placed inside the
mass. Thus, pseudocyst as a complication of VPS was
diagnosed. After examination of the cerebrospinal fluid
from the tip of VPS catheter, we replaced the VPS catheter
to another position in the abdomen. Histopathological
examination of the resected specimen revealed fibrous
tissue with inflammatory cell infiltration. After surgery,
his appetite recovered and was discharged on the 8th post-
operative day in a good condition. The postoperative
course has been uneventful for 4 months after his last
surgery.
The findings of fluid analysis were similar to those of
cerebrospinal fluid analysis, with negative cultures and
absence of microbial flora.
Discussion
VPS is the most common treatment procedure for
hydrocephalus; however, it is not free of complication.
Abdominal cerebrospinal fluid pseudocyst is a rare, but
potentially life-threatening complication of VPS place-
ment. It is seen as a thin-walled cystic mass around the
shunt tip, which is filled with cerebrospinal fluid. The
wall is composed of fibrous tissue without epithelial
lining. The underlying mechanisms involved in the for-
mation of the cerebrospinal fluid pseudocyst remain
unknown; however, inflammation, either sterile or infec-
tious, is usually regarded as the main causative factor [1].
In our case, there was diffuse abdominal adhesion, sug-
gesting a history of previous abdominal infection.
The symptoms of abdominal cerebrospinal fluid pseu-
docysts in adult patients are abdominal pain, distention,
and a palpable abdominal mass. Thus, adults predomin-
antly present with abdominal signs only. On the other hand,
in pediatric patients, symptoms of shunt malfunction, such
as headache, nausea, and vomiting are more common [9].adjacent to the VPS catheter tip. A,B Abdominal CT showing the
Figure 3 Intraoperative finding presenting a large mass located
at the omental bursa.
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brospinal fluid pseudocyst, revealing a large fluid-filled
collection delimited by a thin wall adjacent to the cath-
eter tip. Differential diagnoses of an abdominal cystic
mass include abdominal abscess, lymphocele, seroma,
cystic lymphangioma, cystic mesothelioma, mesenteric
cyst, benign cystic teratoma, cystic spindle-cell tumor,
pancreatic pseudocyst, and duplication cyst [2]. In our
case, the absence of infectious symptoms and lack of any
inflammatory changes in surrounding tissues makes the
diagnosis of the abscess highly unlikely. Furthermore,
the absence of a history of pancreatic disease makes
diagnosis of pancreatic pseudocyst unlikely. The pre-
operative diagnosis of pseudocyst around the VPS was
made considering the clinical setting and the relation-
ship of the cyst with VPS.Figure 4 Intraoperative finding presenting the inner cavity of
the pseudocyst. Wall of the pseudocyst consisted of the posterior
wall of stomach (arrow) and colonic mesentery.The time between the last VPS surgery and collection
of abdominal cerebrospinal fluid has been reported to
range from 3 weeks to 10 years [4]. Recently, both
Pernas et al. [2] and Sena et al. [1] reported a case of
abdominal pseudocyst formation 15 years after VPS
placement, both of which seem to be the longest period
reported previously in the English literature. In our case,
the last VPS surgery was performed 21 years before the
beginning of current symptoms, and no other abdominal
surgery was performed during that period. This appears
to be the longest period reported until date in the English
literature.
Treatment of abdominal cerebrospinal fluid seems
controversial. Therefore, many treatment algorithms
have been described, such as laparotomy with wide ex-
cision of cystic walls, paracentesis and aspiration of the
cystic fluid, CT-guided or ultrasound-guided aspiration
of the pseudocyst. In the present case, exploratory
laparotomy and excision of the cystic walls with fluid
drainage was performed. Recently, laparosopic manage-
ment, which is a useful tool, has been reported [10];
however, in our case, it seemed impossible to use this
tool because of diffuse abdominal adhesion.
Conclusion
In conclusion, this report described an adult case of a
huge abdominal pseudocyst as a complication of VPS. Not
only neurosurgeons or pediatricians but also physicians
should be aware of this possible complication because
early diagnosis and treatment would improve the clinical
outcome and reduce the patient’s suffering and distress.
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